Folic acid treatment increases homocysteine remethylation and methionine transmethylation in healthy subjects.
Folic acid treatment decreases plasma total homocysteine concentrations in healthy subjects, but the effects on homocysteine metabolism are unknown. In the present study, we investigated the effect of 3 weeks of oral treatment with 5 mg of folic acid on one-carbon flux rates in 12 healthy subjects, using in vivo stable isotope methods. In addition, we determined the effect of folic acid on blood concentrations of amino acids which may have regulatory roles in homocysteine metabolism, i.e. homocysteine, AdoMet (S-adenosylmethionine), AdoHcy (S-adenosylhomocysteine), serine and glycine. Primed, continuous infusions with [2H3-methyl-1-13C]methionine were used to determine flux rates of methionine transmethylation, homocysteine remethylation and homocysteine trans-sulphuration. Metabolic homocysteine clearance was defined as the ratio of trans-sulphuration and plasma homocysteine level. Folic acid treatment increased the homocysteine remethylation rate by 59% [95% CI (confidence interval), 13-97%; P = 0.02] and methionine transmethylation rate by 20% (95% CI, 3-41%; P=0.03). Plasma total homocysteine concentration (-18%; 95% CI, -28 to -9%; P<0.01) and the serine/glycine ratio (-20%; 95% CI, -63 to -6%; P<0.01) decreased significantly, and the AdoMet/AdoHcy ratio (11%; 95% CI, 1-20%; P = 0.02) increased significantly. Changes in one-carbon flux rates did not correlate significantly with changes in plasma concentration of these amino acids. In conclusion, folic acid treatment lowered plasma homocysteine concentration and increased whole-body remethylation and transmethylation flux in healthy subjects.